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Thermal I n f r a r e d  Mu1 t i s p e c t r a l  Scanner (TIMS) da ta  were c o l l e c t e d  over t h e  
H.J. Andrews Exper imental  F o r e s t  i n  Western Oregon on J u l y  29, 1983 a t  approx- 
ima te l y  1:30 p.m., P a c i f i c  Standard time. Canopy temperatures recorded by 
TIMS were n e a r l y  equal t o  maximum d a i l y  a i r  temperature recorded a t  e i g h t  r e f -  
erence s t a t i o n s .  The o b j e c t i v e  o f  the i n v e s t i g a t i o n  was t o  r e l a t e  changes i n  
canopy temperature t o  green l e a f  biomass l e v e l s  i n  r e f o r e s t e d  c l e a r c u t s  and 
old-growth f o r e s t .  A d i g i t a l  da ta  base was generated i n  o rde r  t o  i s o l a t e  t h a t  
p o r t i o n  o f  t he  thermal emission t h a t  cou ld  be a t t r i b u t e d  t o  su r face  p r o p e r t i e s  
( i .e. ,  sun ang le  e f f e c t s )  o t h e r  than t h e  vege ta t i on  biomass component. 
An a n a l y s i s  o f  va r iance  were performed on the 10 meter data u s i n g  a random- 
i z e d  complete b lock  design. The n u l l  hypothes is  was tested:  no temperature 
d i f f e r e n c e s  occur between age classes, aspects, o r  s lope g rad ien ts .  Age 
c lasses  were used as b l o c k s  and the  F t e s t  revea led  t h a t  age c l a s s  and aspec t  
were h i g h l y  s i g n i f i c a n t  b u t  s lope and aspect-s lope i n t e r a c t i o n  was n o n s i g n i f i -  
cant. Response curves o f  aspec t  p l o t t e d  by s lope c l a s s  f o r  each age c l a s s  
i n d i c a t e d  t h a t  age c l a s s  1 (0-12 years )  and age c l a s s  2 (13-25 yea rs )  were 
c o n t r i b u t i n g  most o f  t he  v a r i a b i l i t y  i n  ERT r e l a t e d  t o  t e r r a i n  p o s i t i o n s .  The 
t e r r a i n  had l i t t l e  e f f e c t  on ERT f o r  age c l a s s  3 (25-33 yea rs )  and age c ass 4 
( o l d  growth).  The e f f e c t  of  aspec t  w i t h i n  age c l a s s  1 and 2 were t e s t e d  u s i n g  
s i n g l e  degrees of freedom f o r  each aspect sum o f  squares. I n  age c l a s s  , the  
n o r t h  aspec t  had s i g n i f i c a n t l y  d i f f e r e n t  mean ERT (0 .01 l e v e l )  f rom t h e  east,  
55  
https://ntrs.nasa.gov/search.jsp?R=19870007690 2020-03-20T13:03:43+00:00Z
south, and west aspects. The south  aspec t  i n  age c l a s s  2 was h i g h l y  s i g n i f i -  
c a n t  and nor th ,  e a s t  and west aspects were n o n s i g n i f i c a n t .  m” 
ERT d i f f e r e n c e s  corresponding t o  aspec t  and s lope v a r i a t i o n  i n  age c l a s s  1 
and 2 may be a t t r i b u t a b l e  t o  the amount of  green l e a f  area and canopy c l o s u r e  
p resen t  i n  t h e  sensor f i e l d  o f  view. D i f f e r e n t i a l  h e a t i n g  and c o o l i n g  r e l a t e d  
t o  sun ang le  had a g r e a t e r  i n f l u e n c e  on ERT recorded by TIMS when f o r e s t  cano- 
p i e s  were n o t  completely closed. As the  f o r e s t  matures and t h e  canopy c l o s u r e  
and green l e a f  area approaches maximum, the  i n f l u e n c e  o f  su r face  emi t tance 
below the canopy c o n t r i b u t e s  l e s s  t o  t h e  t o t a l  r e t u r n .  T h i s  may e x p l a i n  why 
aspec t  and slope v a r i a t i o n  appeared t o  have l i t t l e  e f f e c t  on ERT i n  the  o l d e r  
age classes. Near maximum canopy l e a f  area a t  H.J. Andrews may occur a t  
around 25 t o  30 years on s i t e s  r e p l a n t e d  t o  Douglas-Fir .  
The TIMS appears t o  be capable o f  d e t e c t i n g  s u b t l e  d i f f e r e n c e s  i n  ERT as 
r e l a t e d  t o  canopy c l o s u r e  and green l e a f  biomass, however c a l i b r a t i o n  techn i -  
ques a re  needed t o  c o r r e c t  f o r  e m i s s i v i t y  and atmospher ic e f f e c t s .  C a l i b r a -  
t i o n  techniques a r e  the  s u b j e c t  o f  o t h e r  i n v e s t i g a t i o n s  a t  t he  E a r t h  Resources 
Labora tory  i n  M i s s i s s i p p i .  The c a p a b i l i t y  t o  reco rd  su r face  temperature re-  
mote ly  may become a va luab le  research  t o o l  f o r  f o r e s t  c l i m a t o l o g y  and hydro- 
l ogy  s tud ies  where es t imates  o f  e v a p o t r a n s p i r a t i o n  ra tes ,  p lan t -wa te r  s t r e s s  
and n i g h t t i m e  energy budgets a r e  d i f f i c u l t  t o  measure a c c u r a t e l y  f o r  l a r g e  
l a n d  areas. 
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